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(54)Title: NOVEL GENE HAVING REVERSE TRANSCRIPTASE MOTIF 



(57) Abstract 

A novel gene having a reverse transcriptase motif; 
the full base sequence of this gene isolated; a protein 
encoded by the gene; and an antibody against this 
protein. They are useful in developing a method for 
detecting telomerase activity, a method for detecting 
cancer cells, a telomerase activity inhibitor and a method 
for screening a telomerase activity inhibitor. 
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mm 

TV*7-vmMftm®tzmzmtzTV/7&mmtmmit%tz> 

®M-<:$>ZZttftQt>hT^Z> (Greider C.W. and Blackburn E.H.,(1987) 
Cell, 51, 887-898 ; Morin G.B. (1989) Cell, 59, 521-529) 0 

£fcx tethZmmU^v — m&tfi&tbbti (KimN.W. et al., 
(1994) Science, 206, 2011-2015) , ili0«E»«j|{:rD^7-t* 

£ft£ (Counter C.M.et al., (1989) EMBO J., 11, 1921-1929; Counter CM. 
et al., (1994) Proc. Natl. Acad. Sci. USA, 91, 2900-2904 ; Chadenneau C. 
et al., (1995) Cancer Res., 55, 2533-2536 ; Hiyama E. et al., (1995) 
Nature Med., 1, 249-255 ; Shay J. W. et al., (1995) Mol. Cell. Biol., 
15, 425-432) . 
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z omit, mmm&%&ftWzvm'cmmttototoZ3b *> *» t»»«t mi 
sfe{±jj?ij^7— (pce) CTHfibfeftt, $ dna 

* S d 3 o 

10 ibrna ct d . ft=$-mm nm^ommmn^- ^ftwrsse&a-Ktsa 

te?#M£ftfc (Meyerson M., et al., (1997) Cell, 90,785-795; 
Nakamura T.M. et al., (1997) Science, 277, 955-959) „ 
* tc £ O itfe? x x P y 7 — t*fSf± t * s J: l^ffi W £ ^ L tc d £ 5> s 

15 t>3 0 

25 ft^-Kt^rrMl^&tl^tSiii&itfjttSo 
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^ D ^-tU g#©^^"«^ h Tafe?) 1 ;fc|$RNA %$%Mh LTrD 
DNA mmitGtfLtZZtfrlD, RNA DNA * 'J * 7-«©M 

milt, rP^7-tlttt CRT-l*fe^«SoffiSI*^t«Siai!l¥ 
15 MX'&Zo ZZT* PC93, COL0203, HCT-15, DU145, LNCap, PC3, MCF7, 
SC6, HL60, WI-38 tl±Zh?h, miS*. AM, mmft. if 4 

$ tz testis iiil (fflltt) £^t 0 

20 m&mfrztztbva&mtBi 

&ii**<®m%*nto.itm. t hiw#ti&fiifo#!i» hl6o «<t dm 

25 tioto 



3 



WO 99/35261 



PCT/JP99/00039 



5 J;D§¥'b<kk *$eHBti\ JaT©itfrF, *>^fT, fit*, 

iifiifSttPiiiPj, j e©^^>;-->^m $fe5#»fttti»afflj> y# 

10 2. EM©ffi?!]#^2, 10, 1 2fc£«©7$y«Eflfr5&5*>;^ 
3. E#M0E*!I#^2 N 10, 1 2t§a«OT'^y|»E5»Jt*^T l£b< 

{±»©?V«^ S&eb<ttm*ftfc7$y«E*J*&&D N fro 
15 4. ±IB l.~3.©^rftfrlofc§B«©»fc?i:a h »;>$?x>b&£# k 

5. mm<Dwm#%2, 10, 1 2K§Bt©7^$ra£wirs*>/^ 

20 6. E«©i2»^2s 10, 12tl3t©T^y»'iJ{3^v>Tl^U< 
£M©7^y»£&, SSl«fb<ttMin*nfc7'5>'KEW6»ftDx fro 

7. ±SB5.Xft6.©^fiX3!PlofcHBtt©^>y^RK:^tatn;ft. 

8. ±3B l-~4.©V>fn^lotS'Bl©ae^©7>^-b>xM©Jiara 
25 *£trtf 'Jzf^l/tff-l*,, 

9. ub 1 . ~4. izmmmittm&ti z t &m 1 1 smm^&o 
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10. ±§b T-mm®*>^?mzfttz>mzm^zt*mttmM 

11. m i oiztmmmmzttst u ^* * i/** k 

5 12. ±13 l.M.®^tn^lo(zfa@©JgSltJ^J^^tf^yzf7^l/^^-K 

15. ±13 l.-4.0^m*>K:8B«oiia£ia5!l*^tr*'J=f7^i/^HSffl 

16. ±s3 CRM mmm bzmmmmmmm mm* 

17. ±IB CRM U tflf'f A o 

15 18. ±l3CRM^>A^^t^t§lifla^^o 

19. ±13 CRM ty^^<DY±±>Y*1i9<7Z>AZ%Z%MtZ>m 

20. ±§3crm*w^m, ztzmMm-zm^zmmmmmmm 
20 2i. ±® cii-i mtt, ?>j^nzh$<D£nfoz^tim£^BMwm 

22. ±H3M«tti^S^ffl^fe^©^ir^T£c 

23. m&&?izftLzmmtt7v~7Z3%tz t %®ffi$i 0 

24. ±ffift^^^t§jB^»r|fe 0 
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DNA (afcDNAftigflsLTff &ftSDNA££&) ^^ftBJJ 
(3flME¥6*3R * 7 * £ t S jtte? ) 

WM^ftfeMsfr^ £RMft!lStS 0 

rna mmiz^x^m^^omwm u < m rutc* s„ 

10 (3)#fc N poly(A)+BHA(iRNA)*H8{*3 0 

(4) ®£>ftfc mRNA C^^T, 5' RACE IkV 3' RACE fctf v>5 HL-60 © cDNA 5 

(5) 5'RACE &tfflV^7*7>f V-tDSiRttt^fcftiJISttj&v^^ 

Euplotes S. cerevisiae OrDy7-if»7a^y hfcifc^tf 

tD ^^t t-ffl*© EST ^D->(GenBank Accession Number AA281296) 

20 ft « t s ' Mte w*«© * ^- 7 ft * ofife-T© 5 mmm t % 7^?- 
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£ tzs rfjji© * >y h o 5 £ £ 6 RrtgT'fe S o 

10 ^ ( FBiotechniques, vol.7jj (1989 ^)494~499 MtHBtO^) 0 

(8)3'RACE ^©T^t-^kB 5' RACE ffl©7v-f v-xif ^ >|R]«tzff 

iifflM^m;^v>T*)±IG 5'RACE xfetmrnzmmmzmtRtzzttf 

15 pftl^So 

C ©IMfe©* -V h 1 5 £ 1 & Silt & 5 o 

20 ( io )±m^<Dmm±, ±mw i tz v race m 3' race at * d & 

«fc?S0rfr cDNA © 5' 3' *St/\>f 7'J *W X-T £ 7? j v-fcx 

ftzmiRRfot Lxmmmxm btz rt-pcr m&i>< m ^mx&% 0 
^^n^MB^(DMmzm^z^^z^x^zum\t^ < mn&mfi 



7 



WO 99/35261 



PCT/JP99/00039 



15 gc«IIBtftifi*a) 

25 7 * l/*^ K© gftfl LTHu iW9J3©S!ai#^0 1 fcB3i©JfiSE5>J:&» 6 ft- 
S5|?U?^l/*f-K©*«:e»^ g«U XttAi©ggfc«fc!>#';3*U**|* 
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«AX«©#A£&f;:y; s MZlt rMolecular Cloning 2nd Editionj 
5 (Cold Spring Harbor Laboratory Press, 1989 £)15.1~15. 113 H£##D 

(ss^w^Kt,^) mzmmmzmit 

£®R5 CRM ^i^Ilfflf^fe MBP(Maltose Binding Protein)^ 
©Hk£*>^*gfcLT288LT*J:v>U FLAG ^7^r*0<fc?& Tag £tt*n 
20 It^ttWH. 

SfcaHs^l^fltJtfffifcJ:, AJIS&£©llBt<fc^ *3Mfci6*SCJ:oT 

mmzfimmifinz imz.&, r «i?7D^-;i/j (stst, 1991 

25 ^)105-107IfcgiJ«©^tJ:»jpIffi-c*S) o 
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4 -^©^Sfrd - £fc «t t), £IPJ3©7 w^R&tf^oggft* >^7!t 
&j (ttB!iSA0*£fc¥£fik mfc&mx, 1992 ^) fciEf$©£&W-5 

15 t,> 0 

m^mmm, iiffle, 7>&im s&aci&au ^>s^d?f^7 

7-f- s »f£7D 7 F^7-(-^l77^ 

20 -Mfi7D7F^7^mD, aaattbTfrfctfj^o 

±.Eftt>ftZ9»WW (£g<**»^H££tr) ©±»Xfcfc-SS®*>^ 
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mmfrt>5-D(D?7Z (IgAJgDJgEJgUgM) CM^S, 
-£>?*>s IgAJgGiiHI|0^^7-(3j;oT^^{c-y-7 , ^vXt^(j-^ixl.o 

r5f±77^>hfcbT^ Uttfljfcfct F(ab*)2,Fab' JabJv, fflfc&A Fv 
ftSV-*!! Fv m\i * :^f^o 

flifck *7is>HftmtZ£ F(ab , )2,Fc , #f»t,^ >W>"l?ftmrZt 
Fabjc #?#£ft5o 

ff"Antibodies,A Laboratory Manualj) (Cold Spring Herber 
Laboratory. 1988)p. 77-81, pl29-137 fciB««*ftT^3o 

-mmz& s spdp (77)iY^nm) , smpb (^attssu s em 
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^-n^ii, fft^^r- >^>y h^i//*- > (KLH) V7£ 

xvtu-tmm, ®bntztmmmmtz>zMz&-ix®t>fi& 0 

ffiJB fcfiJto* * § * D - > £x £ ij > ^ $ c D N A ^ ^ 
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25 *<Dte£7n-7tizm^tlZ&flQ&2& 10baseM300base, $f$L ■ 
< fct 10base~1000base x Hfcff £ U < fcfc 20base~400base So 
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)%m $ V Z $ ® t ITU RT-PCR ffi N TMA(Transcription Mediated 
Amplification, 4-500759 mtz£%m^zttfuimZ"&2>o 
tfeffl^Sfcl/Ttt HPA(Hybridization Protection Assay, 2-5043147) 

s©&»farSJc©ii#«fcLTfc}\ 9-502102 n**m#Pt 

5489508 ^ t £«©//££# V \ S £ fc § * 0 

#tffl^SM*4^MTO©^i!rt(^ ^x.li±§B7-p-y^ffl^fe in situ 
hybridization ffi & Jfl ^ S £ #T £ 3 0 

*$6HB T $ £ ft 5 ±SBflHs ^KSrS < T > ^ -b > X # U * * 1/ * f- K 
^©ft&ttfc*©^ DNAi:mRNA-e*5 0 

R&WtS*©*\ M- 'J >K#ftttft©£te&WtS*©T?&5o 

© V^fc /W 7 'J ^ Xt 5 * o T 6 J; ^ Q 
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tits m^)7tvt9Y7u-7tLT%m*mT?&z> 0 

Zhb&mt >JVr%*3- K L < fcfcmRN AOW 7 ij ^ 

1p d p £Hf & t 5 - if Rj|feT*afe § 0 

mmttm\* * t £ * V * * 1/ K fct, 6pre-mRNA^ 
®<E¥®^ ©pre-mRNA^e>l*SRmRNA^07'D-lry>>^| l ^ ® 

*3fct*fc*lTH3 (ttiU-fifc, 3 8#, 754-765 M. 

1994$) o 

25 lot, *%W<D7>**>zXV??\,*?YRX?T>?*>zXi)z>7i, 
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*f6WOT- > f-fe >X * ij 7 # 1/ ^ KAVT > ?-fe > 7. 7 Z V h'£§«# 
15 T©»*$S»Sifc*Bfl«li:Lt«^ftK*^ BP*,, g^ODNA^mRN 

Atmftfi, mmmm, mmmm^, 7*1/7— mmftsmw* 

20 K^^^iStftS^iUh^nT^S ( rffift&g 2 5#j 1200-1206 1, 
1993 ^) 0 

mmmtfim?** ( ^tw^s 20^13^ i899~i907i) o 
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tft&mu 20H,13^ 1899-19071^ 1993 ^#{$) UTWiT?> 
^Antisense Research and Application (Michael J. GAIT, p290-299, CRC 

m, 7uyy, 1993 m izmcomzm^ s c tan^?* 

tits *?fr7*Z7**-ym j $>7tZ7tv?tx.-hm*4. m^fcoty 
ttts fc^£j5£fl& (01* t& ;W>x;i/Y-i;t^>t.I3 9 432) £-{£fflL 

f# 6 ilfc^fifcjgftl&jjMB £ d v h ^ v 7 >f \,\ fe H P L C St «fc D tiHS * 

(mm) 
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on* mm mm ttt%t? s uj^nm^mmo ^<-D^nmmm 

ffiSgfoOfctofc:, a^&»&ffll6ffl©83K'S**-fc, pCET-l 

6 cDNA <»-MZWt\mzz u-~y vumzmxttz-t-z, m^ttru^ 

10 pCET-l ^>^^SOtfit4^»t5»rt»i3iSfflqJtlt-$,S 0 

S#Wt:J±t7fCSg*nT5«fc^t HIV ft«fc(Marasco W.A. Gene 
Therapy (1997) 4, 11-15.), £ fctt&SBi&jKfc (Wright M., et al., Gene 
Therapy (1997) 4, 317-322. )#We>ft£ 0 
CRM fc^-rS^y^D-^utftfttt, >W>nj K-vaj^tfi^'f r^u- 

15 sfcioiaitscw^So 

CRM cD^t4*»T^i,^y^D-^MA^WL^ k-t 
HBBSJ: D ttft© p/te«J»S 3— f?f & cDNA &«t § il i: g 5 „ 

t&fr*., H Mt>* L «Rjg1S«ft>J>*-ii5ij x fl|*K 15 T^KBSfll 
20 (Gly4Ser)3£J:oTjiftU ^n*aa«c«S^^-fc«fcoTlBljfirt"C«a 

CRM ®mfo*YX±yY*1iTj?tLTMMmmii*^%Zt 

#x 4 -?\± s 0J;L(£:r o p< Ttimm&t S# DNA ^16*^ 
25 JIUT^3gg#fc£-^T«££ft*o 
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Sfes CRM © mRNA Z^MmzfrMX-BZ 'J #if >f AfcM^ALT CRM 

^d-e N U^if^A(±iE^^^tRNA^fSf4&*-r-SRNA^T»2feD> jffi 
^ HIV 0jt£?te*&fcl/T&£ftT^S(Iaaney D. and Yu M., Methods in 
5 Molecular Biology (1997) 74, 469-486; Duarte E.A., et al., Methods in 
Molecular Biology (1997) 74, 459-468) 0 

(2)crm mmmtmmmmfc\zm^ztm%&-ztb% 0 

O^W^H^fcl^MMUl^ciiM^tl^ (Collins K., 
10 et al., Cell (1995) 81, 677-686; Linger J., et al., Science (1997) 276, 
561-567)„ 

CRM tmmtm?mzm®m^tz£%\m-Z$>Z> Two-hybrid 
%XmtZZttfajmX&Z(CoyieU I.G. Method in Molecular Biology 
(1997) 69, 185-202) o 

15 (3)crm *w^ju±; ^itbxmm^mmntbx^mmn^ 

20 

(H«0IJ 1 ) 
cDNA^n-^>^* 

25 (DHL-60 mRNA <om% cDNA 5 >f 7 7 'J (Dim 

HL-60 $<fct), Chirgwin <M1979)(D£&(Biochemisitry 18, 5294-5299) 
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UNA SSI! U mRNA Purification Kit (Pharmacia tt38)&/fl^T8SJi#0 
J&*(Cfl£n poly A+RNA £I$Mbfc 0 

5' RACE $ V 3' RACE ffl HL-60cDNA 7 4 7* 7 ij § Marathon™ cDNA 
Amplification Kit(CL0NTECHttM)^fflOT»t©J|^t^l>«bfc o 
5 (2)5' RACES 

Euplotes ^iOTS S. cerevisiae (b^U * 7-^^73.- y f> 
CBv^^PS;-**-3t hli#© EST ^D->(GenBank Accession Number 
AA281296 $fiW*tt©W-7fcfc-oj8fr?0 5'M$£Jgtit£ 

v-MRT5(S!*| : 5'-ccgctcgtagttgagcacgctgaa-3' );fcJ:tf telo-rev (BE 
10 #J : 5' -accctcttcaagtgctgtc-3 5 ) > L,fc 0 

Takara LA PCRTM Kit Ver.2 (SffiftM) UTtDm^mmm 

15 £M(50/zl )£ s lxLA PCR Buffer II (Mg 2 + ), 0.2 mM dNTP, 0.2//M <D 
hTRT5 7v<1~?—&£.xj API 7*^ t- (Marathon™ cDNA Amplification Kit fc: 

,2m 1 © 5' RACE ffl cDNA JGtf fc 5U Takara LA Taq * £> & 

fi£fcfc"£«fc5fcW»U Perkin-Elmer/ABI tUR© GeneAmp PCR System 2400 ft 
ffl^T 94°C lain, 30 *;u© 94°C 15 sec £ 68°C 3min,68°C 7min ©Ifeft 
20 fSjfS^^feo 

£ OfiiSjift * 50 flg-#R L/ * O 1 // 1 ftHS! t 0 . 2 /zM © te lo-rev 7*7 v 
-fc AP2 7?^ THMarathon™cDNA Amplification Kit fcflJi)*ffl^T 94°C 
liin.15 tf-f £;i,© 94°C 15 sec £ 68°C 3min,68°C 7min ©£#T*ixJfo£fTo 

fee 

25 7^v-£$^DNAWft©MM^ 

28fgi©Kj&|M&& PCR Purification Kit (QIAGEN) fcffiOTff^U d 
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tl% pGEM-T ^^^-(Promega)K^7^D-- >^U> *©E«IEfll£ 
AmpliTaq FS Prism ready reaction cycle sequencing Kit (Perkin-Elier/ABI 

5 »U£lB^J©3';fc^213 bp{±, WmMfe^tttf— 7S*-D»fe?fcUT 
M^tlfc hEST2/hTRTl (Meyerson M. et al. (1997) Cell 90, 785-795; 
Nakamura T. M. et al. (1997) Science 277, 955-959)i;|nJ •©EJiJfcfcotf, 
3' &mt> £> 214bp £ D ±«&fci£ < Hfc Hot^fe. 
(3)3' RACE ft 

10 5' RACE & ti J: !9 # £ ftfc 5 HTr JI©iE?'J * « h 1 3' RACE ffl © 7*7 -Y v-hRTl 
(@S?'J : 5* -tgcgtttcctgccgagtgtgtgttgatcc-3' ) £ hRT3 (j|J?!| : 5'- 
tgcacagatgaagatgtggagactcacgag-3') &t>"telo-for(H?!j :5'- 
agttcctgcactggctgatgagtg-3' JS^if-f >bfe 0 
3' RACE £ 5' RACE WTOlfeftTffirofc. 
15 Takara LA PCRTM Kit Ver.2 £fflt\ WT©£ftT-Mfc^ts£*To£ 0 

Kj6i0E(5O# 1)4, lx LA PCR Buffer II (Mg 2 + ), 0.2 mM dNTP, 
©hRTl * b < hRT3 v-£<fctf API 75 -fv-, 2^1© 3' RACE ffl 
cDNA7^.7-7U, WtSU Takara LA Taq J; -5 fcSffilu 
94°C lmin, 30 1t-f £;i/© 94°C 15 sec t 68°C 3min,68°C 7iin ©l^fiJfc 
20 ^-y-fco 

- Z<DRlfoMto% 50f&fc*5Lfc*© l//lS«(fS!t: 0.2/zM © telo-for 7^-f 
v-fc AP2 T^V-fcffl^T 94°C lmin, 15 *;U© 94°C 15 sec 68°C 
3min,68°C 7iin©&#^Kjfe4fTofc 0 

ft *>\ r^Ji-m^ dna »©£««&& u feffl^t PN$-e$> 5 o 

25 2!8IBB©fiJSj£&£ PCR Purification Kit £ffll>TMU pGEM-T 
^7^-(3-9-7 p >7D-->^bs *©ffi&K?!l£ AmpliTaq FS Prism ready 
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reaction cycle sequencing Kit ftflH*T$£Lfc 0 
(4) RT-PCE - KtS»«Ojafi f-QJtm 

3' -RACE ftt <fc *) ft (bftfz&fcmfti? cDNA 0 3' W 7 'J Xt 

Zy^jv-tlZs 7? J v-hCRT-rev (BB^J : 5' - 
5 aagatgaagtctcactctgttgcccaggctggagtg-3') £ s 4 ~7-hCRT-rev2 (BB#| : 
5' -ctgaaaaact catatattca gtattttact cccacag-3' ) ft-^IF^U ^ti<o<D 
yy^Y-t hRT3 ftffl RACE ffl cDNA 7 -T 7 v 'J ft HSfc 7" * J Wck u - H 
t PCR ffifc J; 13 Ufc« 

10 lx LA PCR Buffer II (Mg + ), 0.2 mM dNTP, 0.2/zM hCRT-rev 

b < hCRT-rev2 7*5 4 v-) £tf hRT3 7"? ^ v-,2/z 1 © RACE ffl cDNA 
v-i^y »J„ ft V 5U Takara LA Taq i? ft 5 £ -5 fcEfctt 50// 1 ft 9S3g U 
Perkin-Elmer/ABI M© GeneAmp PCR System 2400 ftffl^T 94°C lmin, 30 it 
f 7;i/©94°C 15 sec t 68°C 3min, 68 °C 7inin ©»T* 0 

15 pGEM-T ^7 *-£#7** D- - > 7* ©ifcai^ijft 

AmpliTaq FS Prism ready reaction cycle sequencing Kit (Perkin-Elmer/ABI 

20 7*7 -f v-hCRT-rev 2ll8i©±gBJfi£Ii!Wf3e>ftfc 0 

25 £fc, 7-7^Y-hCRT-rev2 £ffl^fc«£fc®&ftfc±ga«£E?!U ■ 
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1 o <»7 x j mrnmz, mmn 207 kbejuo 36i #atc Leu 

l3Leu#$A<*n, 437#!©Arg#Ser tg$£*u £{37^ 
WAP^tlfe 4) ©T"& o fe 0 
(IMJ 2 ) 

*«W fcfll 5 ^ - 7 S * -T S jtfs^? C R T - 1 £ tgffi -f 5 7*7 J t - 

(hRT3MhTRT5) tffli^T, rD^7-«^|t5S» 

»£&vx d ^ 7 -mmmLftum-ttfcMMm 1 - 3 8 r-© h c r 

T <Dfm& R T - P C R r£t <fc t) m^tz 0 
fc*>\ RT-PCRttttTO*«T?fT-3feo 

«*»J;^ ^*^-^>--f Vf-T^-h/7xy-;^(Chomc z 
ynski and Sacchi(1987) Anal Jiochem.l62,156-159)fct£(,\ £R N 
U First-Strand cDNA Synthesis Kit (Pharnacia)$ffl^TffifflT-j.5>;ufc 
fifi^cDNA^Sffofco 

1 / 5 0 ££§§y fcffl^T&T©£fh? P C R fcfr-sfco 

5tl6tt2 0/il^>r-;i/^fl\ 10mMTris-HCl,pH8.3,50mM KC1, 

l.Wf MgCl r 0.2#M ©7*^ v-hRT3 £ hTRT5 &V 1U AmpliTaqGold(Perkin- 
Elmer)CWUfc 0 

Perkin-Elmer/ABI #§H0 GeneAmpPCR System 9600 $flH\T,94°C 10 $\40 if 
JtJKDWC 30^55'C 30^\72°C l#©£ftT'»£tffc 0 
S JBltl £ 1 %T#D m»»J tit) t o 

#x p a 7 -m& t ffi m u t 5 c: ^ § * * o 
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K*sfiJ&©HH42tJlBfc LT G3PDH (Gkycer aldehyde 3-Phosphate 
Dehydrogenase )Mfc?(DR T - P C RCDjgSSS 1 fc^ Lfc 0 

taw-ram MJis^^iutsm ^tttrD^- tfts-ttiHgsiicHsg 

10 $ % t\(i:r P * v —em&mm\(DZ >7 V - - > y^ifcOllfcfc^Slfc: ffl O S - 



24 



WO 99/35261 



PCT/JP99/00039 



1 . mmmmm 1 izmmot&mmfitz crm »£? 0 

5 3 . iE^J^OK^JII^ 2 (cintOT ^ y KEfllfcfc^T 1 £ U < ttfttii 

10 2>jtfc7-o 

6 . mmomm^ 2 izmm<»T< ; mmm^^x 1 e u < imm 

15 7 . 5 Xtt 6 (7H>? ixfr 1 EfcfO*® * >^Kfc#l 3ifi# 0 

9 . filers 1 - 4 ©v^na* 1 sfcsattoitfc^fc&ajt 4 c t 

1 2 . flj|$g 1 ~4©vvf ftft l£fcl3«0JiSffiai££tr* 'J £ 
13. »*^9Xttl Oo^-fti*llC83«®^ftfflv>feJi©^»r 
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7-n y ffittt CRT-1 Jtfi^WaoJfHH 



fD^7- fcfgft 
CRT-1 
G3PDH 



CO 
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lfl 



SEQUENCE LISTING 
<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> A Gene having a reverse transcriptase lotif 

<130> CGS99-01PCT 

<160> 13 

<210> 1 
<211> 1311 
<212> DNA 

<213> Homo sapience 

<220> 
<223> 



<400> 1 

20 ATG AAG ATG TGG AGA CTC ACG AGG AGG GCG GTC ATC TTG GCC CGG 45 

GTT GGC TGT GTT CCG GCC GCA GAG CAC CGT CTG CGT GAG GAG ATC 90 

CTG GCC AAG TTC CTG CAC TGG CTG ATG AGT GTG TAC GTC GTC GAG 135 

CTG CTC AGG TCT TTC TTT TAT GTC ACG GAG ACC ACG TTT CAA AAG 180 

AAC AGG CTC TTT TTC TAC CGG AAG AGT GTC TGG AGC AAG TTG CAA 225 

25 AGC ATT GGA ATC AGA CAG CAC TTG AAG AGG GTG CAG CTG CGG GAG 270 

CTG TCG GAA GCA GAG GTC AGG CAG CAT CGG GAA GCC AGG CCC GCC 315 

CTG CTG ACG TCC AGA CTC CGC TTC ATC CCC AAG CCT GAC GGG CTG 360 

CGG CCG ATT GTG AAC ATG GAC TAC GTC GTG GGA GCC AGA ACG TTC 405 

CGC AGA GAA AAG AGG GCC GAG CGT CTC ACC TCG AGG GTG AAG GCA 450 

30 CTG TTC AGC GTG CTC AAC TAC GAG CGG GCG CGG CGC CCC GGC CTC 495 

CTG GGC GCC TCT GTG CTG GGC CTG GAC GAT ATC CAC AGG GCC TGG 540 

CGC ACC TTC GTG CTG CGT GTG CGG GCC CAG GAC CCG CCG CCT GAG 585 

CTG TAC TTT GTC AAG GTG GAT GTG ACG GGC GCG TAC GAC ACC ATC 630 

CCC CAG GAC AGG CTC ACG GAG GTC ATC GCC AGC ATC ATC AAA CCC 675 

35 CAG AAC ACG TAC TGC GTG CGT CGG TAT GCC GTG GTC CAG AAG GCC 720 

GCC CAT GGG CAC GTC CGC AAG GCC TTC AAG AGC CAC GTC TCT ACC 765 

TTG ACA GAC CTC CAG CCG TAC ATG CGA CAG TTC GTG GCT CAC CTG 810 

CAG GAG ACC AGC CCG CTG AGG GAT GCC GTC GTC ATC GAG CAG AGC 855 

TCC TCC CTG AAT GAG GCC AGC AGT GGC CTC TTC GAC GTC TTC CTA 900 

40 CGC TTC ATG TGC CAC CAC GCC GTG CGC ATC AGG GGC AAG TCC TAC 945 

GTC CAG TGC CAG GGG ATC CCG CAG GGC TCC ATC CTC TCC ACG CTG 990 

CTC TGC AGC CTG TGC TAC GGC GAC ATG GAG AAC AAG CTG TTT GCG 1035 

GGG ATT CGG CGG GAC GGG CTG CTC CTG CGT TTG GTG GAT GAT TTC 1080 

TTG GTG ACA CCT CAC CTC ACC CAC GCG AAA ACC TTC CTC AGG ACC 1125 

45 CTG GTC CGA GGT GTC CCT GAG TAT GGC TGC GTG GTG AAC TTG CGG 1170 
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AAG ACA GTG GTG AAC TTC CCT GTA GAA GAC GAG GCC CTG GGT GGC 1215 

ACG GCT TTT GTT CAG ATG CCG GCC CAC GGC CTA TTC CCC TGG TGC 1260 

GGC CTG CTG CTG GAT ACC CGG ACC CTG GAG GTG CAG AGC GAC TAC 1305 

TCC AGG 1311 

<210> 2 
<211> 437 
<212> PRT 

<213> Homo sapience 



<220> 
<223> 



<400> 2 

15 Met Lys Met Trp Arg Leu Thr Arg Arg Ala Val lie Leu Ala Arg 

5 10 15 

Val Gly Cys Val Pro Ala Ala Glu His Arg Leu Arg Glu Glu He 
20 25 30 

Leu Ala Lys Phe Leu His Trp Leu Met Ser Val Tyr Val Val Glu 
20 35 40 45 

Leu Leu Arg Ser Phe Phe Tyr Val Thr Glu Thr Thr Phe Gin Lys 
50 55 60 

Asn Arg Leu Phe Phe Tyr Arg Lys Ser Val Trp Ser Lys Leu Gin 
65 70 75 

25 Ser He Gly lie Arg Gin His Leu Lys Arg Val Gin Leu Arg Glu 

80 85 90 

Leu Ser Glu Ala Glu Val Arg Gin His Arg Glu Ala Arg Pro Ala 
95 100 105 

Leu Leu Thr Ser Arg Leu Arg Phe He Pro Lys Pro Asp Gly Leu 
30 110 115 120 

Arg Pro lie Val Asn Met Asp Tyr Val Val Gly Ala Arg Thr Phe 
125 130 135 

Arg Arg Glu Lys Arg Ala Glu Arg Leu Thr Ser Arg Val Lys Ala 
140 145 150 

35 Leu Phe Ser Val Leu Asn Tyr Glu Arg Ala Arg Arg Pro Gly Leu 

155 160 165 

Leu Gly Ala Ser Val Leu Gly Leu Asp Asp He His Arg Ala Trp 
170 175 180 

Arg Thr Phe Val Leu Arg Val Arg Ala Gin Asp Pro Pro Pro Glu 
40 185 190 195 

Leu Tyr Phe Val Lys Val Asp Val Thr Gly Ala Tyr Asp Thr lie 
200 205 210 

Pro Gin Asp Arg Leu Thr Glu Val lie Ala Ser He He Lys Pro 
215 220 225 

45 Gin Asn Thr Tyr Cys Val Arg Arg Tyr Ala Val Val Gin Lys Ala 
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230 235 240 

Ala His Gly His Val Arg Lys Ala Phe Lys Ser His Val Ser Thr 
245 250 255 

Leu Thr Asp Leu Gin Pro Tyr Met Arg Gin Phe Val Ala His Leu 
5 260 265 270 

Gin Glu Thr Ser Pro Leu Arg Asp Ala Val Val He Glu Gin Ser 
275 280 285 

Ser Ser Leu Asn Glu Ala Ser Ser Gly Leu Phe Asp Val Phe Leu 
290 295 300 

10 Arg Phe Met Cys His His Ala Val Arg He Arg Gly Lys Ser Tyr 

305 310 315 

Val Gin Cys Gin Gly He Pro Gin Gly Ser He Leu Ser Thr Leu 
320 325 330 

Leu Cys Ser Leu Cys Tyr Gly Asp Met Glu Asn Lys Leu Phe Ala 
16 335 340 345 

Gly He Arg Arg Asp Gly Leu Leu Leu Arg Leu Val Asp Asp Phe 
350 355 360 

Leu Val Thr Pro His Leu Thr His Ala Lys Thr Phe Leu Arg Thr 
365 370 375 

Leu Val Arg Gly Val Pro Glu Tyr Gly Cys Val Val Asn Leu Arg 
380 385 390 

Lys Thr Val Val Asn Phe Pro Val Glu Asp Glu Ala Leu Gly Gly 
395 400 405 

Thr Ala Phe Val Gin Met Pro Ala His Gly Leu Phe Pro Trp Cys 
25 410 415 420 

Gly Leu Leu Leu Asp Thr Arg Thr Leu Glu Val Gin Ser Asp Tyr 
425 430 435 

Ser Arg 

30 <210> 3 
<211> 14 
<212> MA 

<213> Artificial Sequence 

35 <220> 

<223> probe 

<400> 3 

CCGCTCGTAG TTGAGCACGC TGAA 14 

<210> 4 
<211> 19 
<212> DNA 

<213> Artificial Sequence 



40 



45 
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<220> 

<223> probe 
<400> 4 

5 ACCCTCTTCA AGTGCTGTC 19 

<210> 5 
<211> 29 
<212> DNA 
10 <213> Artificial Sequence 

<220> 

<223> probe 

15 <400> 5 

TGCGTTTCCT GCCGAGTGTG TGTTGATCC 29 

<210> 6 
<211> 30 
20 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> probe 

25 

<400> 6 

TGCACAGATG AAGATGTGGA GACTCAGGAG 30 

<210> 7 
30 <211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 
35 <223> probe 

<400> 7 

AGTTCCTGCA CTGGCTGATG AGTG 24 

40 <210> 8 
<211> 36 
<212> DNA 

<213>. Artificial Sequence 
45 <220> 
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<223> probe 
<400> 8 

AAGATGAAGT CTCACTCTGT TGCCCAGGCT GGAGTG 36 

5 

<210> 9 
<211> 1314 
<212> DNA 

<213> Homo sapience 

10 

<220> 
<223> 

<400> 9 

15 ATG AAG ATG TGG AGA CTC ACG AGG AGG GCG GTC ATC TTG GCC CGG 45 
GTT GGC TGT GTT CCG GCC GCA GAG CAC CGT CTG CGT GAG GAG ATC 90 
CTG GCC AAG TTC CTG CAC TGG CTG ATG AGT GTG TAC GTC GTC GAG 135 
CTG CTC AGG TCT TTC TTT TAT GTC ACG GAG ACC ACG TTT CAA AAG 180 
AAC AGG CTC TTT TTC TAC CGG AAG AGT GTC TGG AGC AAG TTG CAA 225 

20 AGC ATT GGA ATC AGA CAG CAC TTG AAG AGG GTG CAG CTG CGG GAG 270 
CTG TCG GAA GCA GAG GTC AGG CAG CAT CGG GAA GCC AGG CCC GCC 315 
CTG CTG ACG TCC AGA CTC CGC TTC ATC CCC AAG CCT GAC GGG CTG 360 
CGG CCG ATT GTG AAC ATG GAC TAC GTC GTG GGA GCC AGA ACG TTC 405 
CGC AGA GAA AAG AGG GCC GAG CGT CTC ACC TCG AGG GTG AAG GCA 450 

25 CTG TTC AGC GTG CTC AAC TAC GAG CGG GCG CGG CGC CCC GGC CTC 495 
CTG GGC GCC TCT GTG CTG GGC CTG GAC GAT ATC CAC AGG GCC TGG 540 
CGC ACC TTC GTG CTG CGT GTG CGG GCC CAG GAC CCG CCG CCT GAG 585 
CTG TAC TTT GTC AAG GTG GAT GTG ACG GGC GCG TAC GAC ACC ATC 630 
CCC CAG GAC AGG CTC ACG GAG GTC ATC GCC AGC ATC ATC AAA CCC 675 

30 CAG AAC ACG TAC TGC GTG CGT CGG TAT GCC GTG GTC CAG AAG GCC 720 
GCC CAT GGG CAC GTC CGC AAG GCC TTC AAG AGC CAC GTC TCT ACC 765 
TTG ACA GAC CTC CAG CCG TAC ATG CGA CAG TTC GTG GCT CAC CTG 810 
CAG GAG ACC AGC CCG CTG AGG GAT GCC GTC GTC ATC GAG CAG AGC 855 
TCC TCC CTG AAT GAG GCC AGC AGT GGC CTC TTC GAC GTC TTC CTA 900 

35 CGC TTC ATG TGC CAC CAC GCC GTG CGC ATC AGG GGC AAG TCC TAC 945 
GTC CAG TGC CAG GGG ATC CCG CAG GGC TCC ATC CTC TCC ACG CTG 990 
CTC TGC AGC CTG TGC TAC GGC GAC ATG GAG AAC AAG CTG TTT GCG 1035 
GGG ATT CGG CGG GAC GGG CTG CTC CTG CGT TTG GTG GAT GAT TTC 1080 
TTG TTG GTG ACA CCT CAC CTC ACC CAC GCG AAA ACC TTC CTC AGG 1125 

40 ACC CTG GTC CGA GGT GTC CCT GAG TAT GGC TGC GTG GTG AAC TTG 1170 
CGG AAG ACA GTG GTG AAC TTC CCT GTA GAA GAC GAG GCC CTG GGT 1215 
GGC ACG GCT TTT GTT CAG ATG CCG GCC CAC GGC CTA TTC CCC TGG 1260 
TGC GGC CTG CTG CTG GAT ACC CGG ACC CTG GAG GTG CAG AGC GAC 1305 
TAC TCC AGG 1314 

45 
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<210> 10 
<211> 438 
<212> PRT 

<213> Homo sapience 

5 

<220> 
<223> 

<400> 10 

10 Met Lys Met Trp Arg Leu Thr Arg Arg Ala Val He Leu Ala Arg 

5 10 15 

Val Gly Cys Val Pro Ala Ala Glu His Arg Leu Arg Glu Glu He 
20 25 30 

Leu Ala Lys Phe Leu His Trp Leu Met Ser Val Tyr Val Val Glu 
15 35 40 45 

Leu Leu Arg Ser Phe Phe Tyr Val Thr Glu Thr Thr Phe Gin Lys 
50 55 60 

Asn Arg Leu Phe Phe Tyr Arg Lys Ser Val Trp Ser Lys Leu Gin 
65 70 75 

Ser lie Gly He Arg Gin His Leu Lys Arg Val Gin Leu Arg Glu 
80 85 90 

Leu Ser Glu Ala Glu Val Arg Gin His Arg Glu Ala Arg Pro Ala 
95 100 105 

Leu Leu Thr Ser Arg Leu Arg Phe lie Pro Lys Pro Asp Gly Leu 
26 110 115 120 

Arg Pro He Val Asn Met Asp Tyr Val Val Gly Ala Arg Thr Phe 
125 130 135 

Arg Arg Glu Lys Arg Ala Glu Arg Leu Thr Ser Arg Val Lys Ala 
140 145 150 

30 Leu Phe Ser Val Leu Asn Tyr Glu Arg Ala Arg Arg Pro Gly Leu 

155 160 165 

Leu Gly Ala Ser Val Leu Gly Leu Asp Asp lie His Arg Ala Trp 
170 175 180 

Arg Thr Phe Val Leu Arg Val Arg Ala Gin Asp Pro Pro Pro Glu 
35 185 190 195 

Leu Tyr Phe Val Lys Val Asp Val Thr Gly Ala Tyr Asp Thr He 
200 205 210 

Pro Gin Asp Arg Leu Thr Glu Val He Ala Ser He He Lys Pro 
215 220 225 

40 Gin Asn Thr Tyr Cys Val Arg Arg Tyr Ala Val Val Gin Lys Ala 

230 235 240 

Ala His Gly His Val Arg Lys Ala Phe Lys Ser His Val Ser Thr 
245 250 255 

Leu Thr Asp Leu Gin Pro Tyr Met Arg Gin Phe Val Ala His Leu 
45 260 265 270 
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Gin Glu Thr Ser Pro Leu Arg Asp Ala Val Val He Glu Gin Ser 

275 280 285 

Ser Ser Leu Asn Glu Ala Ser Ser Gly Leu Phe Asp Val Phe Leu 

290 295 300 

5 Arg Phe Met Cys His His Ala Val Arg He Arg Gly Lys Ser Tyr 

305 310 315 

Val Gin Cys Gin Gly lie Pro Gin Gly Ser lie Leu Ser Thr Leu 

320 325 330 

Leu Cys Ser Leu Cys Tyr Gly Asp Met Glu Asn Lys Leu Phe Ala 
10 335 340 345 

Gly He Arg Arg Asp Gly Leu Leu Leu Arg Leu Val Asp Asp Phe 

350 355 360 

Leu Leu Val Thr Pro His Leu Thr His Ala Lys Thr Phe Leu Arg 

365 370 375 

15 Thr Leu Val Arg Gly Val Pro Glu Tyr Gly Cys Val Val Asn Leu 

380 385 390 

Arg Lys Thr Val Val Asn Phe Pro Val Glu Asp Glu Ala Leu Gly 

395 400 405 

Gly Thr Ala Phe Val Gin Met Pro Ala His Gly Leu Phe Pro Trp 
20 410 415 420 

Cys Gly Leu Leu Leu Asp Thr Arg Thr Leu Glu Val Gin Ser Asp 

425 430 435 

Tyr Ser Arg 
438 

25 

<210> 11 
<211> 1866 
<212> DNA 

<213> Homo sapience 

30 

<220> 
<223> 

<400> 11 

35 ATG AAG ATG TGG AGA CTC ACG AGG AGG GCG GTC ATC TTG GCC CGG 45 
GTT GGC TGT GTT CCG GCC GCA GAG CAC CGT CTG CGT GAG GAG ATC 90 
CTG GCC AAG TTC CTG CAC TGG CTG ATG AGT GTG TAC GTC GTC GAG 135 
CTG CTC AGG TCT TTC TTT TAT GTC ACG GAG ACC ACG TTT CAA AAG 180 
AAC AGG CTC TTT TTC TAC CGG AAG AGT GTC TGG AGC AAG TTG CAA 225 

40 AGC ATT GGA ATC AGA CAG CAC TTG AAG AGG GTG CAG CTG CGG GAG 270 
CTG TCG GAA GCA GAG GTC AGG CAG CAT CGG GAA GCC AGG CCC GCC 315 
CTG CTG ACG TCC AGA CTC CGC TTC ATC CCC AAG CCT GAC GGG CTG 360 
CGG CCG ATT GTG AAC ATG GAC TAC GTC GTG GGA GCC AGA ACG TTC 405 
CGC AGA GAA AAG AGG GCC GAG CGT CTC ACC TCG AGG GTG AAG GCA 450 

45 CTG TTC AGC GTG CTC AAC TAC GAG CGG GCG CGG CGC CCC GGC CTC 495 
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CTG GGC GCC TCT GTG CTG GGC CTG GAC GAT ATC CAC AGG GCC TGG 540 
CGC ACC TTC GTG CTG CGT GTG CGG GCC CAG GAC CCG CCG CCT GAG 585 
CTG TAC TTT GTC AAG GTG GAT GTG ACG GGC GCG TAC GAC ACC ATC 630 
CCC CAG GAC AGG CTC ACG GAG GTC ATC GCC AGC ATC ATC AAA CCC 675 
5 CAG AAC ACG TAC TGC GTG CGT CGG TAT GCC GTG GTC CAG AAG GCC 720 
GCC CAT GGG CAC GTC CGC AAG GCC TTC AAG AGC CAC GTC TCT ACC 765 
TTG ACA GAC CTC CAG CCG TAC ATG CGA CAG TTC GTG GCT CAC CTG 810 
CAG GAG ACC AGC CCG CTG AGG GAT GCC GTC GTC ATC GAG CAG AGC 855 
TCC TCC CTG AAT GAG GCC AGC AGT GGC CTC TTC GAC GTC TTC CTA 900 

10 CGC TTC ATG TGC CAC CAC GCC GTG CGC ATC AGG GGC AAG TCC TAC 945 
GTC CAG TGC CAG GGG ATC CCG CAG GGC TCC ATC CTC TCC ACG CTG 990 
CTC TGC AGC CTG TGC TAC GGC GAC ATG GAG AAC AAG CTG TTT GCG 1035 
GGG ATT CGG CGG GAC GGG CTG CTC CTG CGT TTG GTG GAT GAT TTC 1080 
TTG TTG GTG ACA CCT CAC CTC ACC CAC GCG AAA ACC TTC CTC AGG 1125 

15 ACC CTG GTC CGA GGT GTC CCT GAG TAT GGC TGC GTG GTG AAC TTG 1170 
CGG AAG ACA GTG GTG AAC TTC CCT GTA GAA GAC GAG GCC CTG GGT 1215 
GGC ACG GCT TTT GTT CAG ATG CCG GCC CAC GGC CTA TTC CCC TGG 1260 
TGC GGC CTG CTG CTG GAT ACC CGG ACC CTG GAG GTG CAG AGC GAC 1305 
TAC TCC AGC TAT GCC CGG ACC TCC ATC AGA GCC AGT CTC ACC TTC 1350 

20 AAC CGC GGC TTC AAG GCT GGG AGG AAC ATG CGT CGC AAA CTC TTT 1395 
GGG GTC TTG CGG CTG AAG TGT CAC AGC CTG TTT CTG GAT TTG CAG 1440 
GTG AAC AGC CTC CAG ACG GTG TGC ACC AAC ATC TAC AAG ATC CTC 1485 
CTG CTG CAG GCG TAC AGG TTT CAC GCA TGT GTG CTG CAG CTC CCA 1530 
TTT CAT CAG CAA GTT TGG AAG AAC CCC ACA TTT TTC CTG CGC GTC 1575 

25 ATC TCT GAC ACG GCC TCC CTC TGC TAC TCC ATC CTG AAA GCC AAG 1620 
AAC GCA GGG ATG TCG CTG GGG GCC AAG GGC GCC GCC GGC CCT CTG 1665 
CCC TCC GAG GCC GTG CAG TGG CTG TGC CAC CAA GCA TTC CTG CTC 1710 
AAG CTG ACT CGA CAC CGT GTC ACC TAC GTG CCA CTC CTG GGG TCA 1755 
CTC AGG ACA GCC CAG ACG CAG CTG AGT CGG AAG CTC CCG GGG ACG 1800 

30 ACG CTG ACT GCC CTG GAG GCC GCA GCC AAC CCG GCA CTG CCC TCA 1845 
GAC TTC AAG ACC ATC CTG GAC 1866 

<210> 12 
<211> 622 
35 <212> PET 

<213> Homo sapience 



40 



<220> 
<223> 



<400> 12 

Met Lys Met Trp Arg Leu Thr Arg Arg Ala Val He Leu Ala Arg 

5 10 15 

Val Gly Cys Val Pro Ala Ala Glu His Arg Leu Arg Glu Glu He 

45 20 25 30 
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Leu Ala Lys Phe Leu His Trp Leu Met Ser Val Tyr Val Val Glu 
35 40 45 

Leu Leu Arg Ser Phe Phe Tyr Val Thr Glu Thr Thr Phe Gin Lys 
50 55 60 

5 Asn Arg Leu Phe Phe Tyr Arg Lys Ser Val Trp Ser Lys Leu Gin 

65 70 75 

Ser lie Gly He Arg Gin His Leu Lys Arg Val Gin Leu Arg Glu 
80 85 90 

Leu Ser Glu Ala Glu Val Arg Gin His Arg Glu Ala Arg Pro Ala 
10 95 100 105 

Leu Leu Thr Ser Arg Leu Arg Phe He Pro Lys Pro Asp Gly Leu 
110 115 120 

Arg Pro He Val Asn Met Asp Tyr Val Val Gly Ala Arg Thr Phe 
125 130 135 

15 Arg Arg Glu Lys Arg Ala Glu Arg Leu Thr Ser Arg Val Lys Ala 

140 145 150 

Leu Phe Ser Val Leu Asn Tyr Glu Arg Ala Arg Arg Pro Gly Leu 
155 160 165 

Leu Gly Ala Ser Val Leu Gly Leu Asp Asp He His Arg Ala Trp 
20 170 175 180 

Arg Thr Phe Val Leu Arg Val Arg Ala Gin Asp Pro Pro Pro Glu 
185 190 195 

Leu Tyr Phe Val Lys Val Asp Val Thr Gly Ala Tyr Asp Thr He 
200 205 210 

25 Pro Gin Asp Arg Leu Thr Glu Val He Ala Ser lie lie Lys Pro 

215 220 225 

Gin Asn Thr Tyr Cys Val Arg Arg Tyr Ala Val Val Gin Lys Ala 
230 235 240 

Ala His Gly His Val Arg Lys Ala Phe Lys Ser His Val Ser Thr 
30 245 250 255 

Leu Thr Asp Leu Gin Pro Tyr Met Arg Gin Phe Val Ala His Leu 
260 265 270 

Gin Glu Thr Ser Pro Leu Arg Asp Ala Val Val He Glu Gin Ser 
275 280 285 

35 Ser Ser Leu Asn Glu Ala Ser Ser Gly Leu Phe Asp Val Phe Leu 

290 295 300 

Arg Phe Met Cys His His Ala Val Arg lie Arg Gly Lys Ser Tyr 
305 310 315 

Val Gin Cys Gin Gly He Pro Gin Gly Ser He Leu Ser Thr Leu 
40 320 325 330 

Leu Cys Ser Leu Cys Tyr Gly Asp Met Glu Asn Lys Leu Phe Ala 
335 340 345 

Gly He Arg Arg Asp Gly Leu Leu Leu Arg Leu Val Asp Asp Phe 
350 355 360 

45 Leu Leu Val Thr Pro His Leu Thr His Ala Lys Thr Phe Leu Arg 
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365 








Thr 


Leu 


Val Arg Gly 


Val 


Pro 








380 








Arg 


Lys 


Thr Val Val 


Asn 


Phe 


5 






395 








Gly 


Thr 


Ala Phe Val 


Gin 


Met 








410 








Cys 


Gly 


Leu Leu Leu 


Asp 


Thr 








425 






10 


Tyr 


Ser 


Ser Tyr Ala 


Arg 


Thr 








440 








Asn 


Arg 


Gly Phe Lys 


Ala 


Gly 








455 








Gly 


Val 


Leu Arg Leu 


Lys 


Cys 


15 






470 








Val 


Asn 


Ser Leu Gin 


Thr 


Val 








485 








Leu 


Leu 


Gin Ala Tyr 


Arg 


Phe 








500 






20 


Phe 


His 


Gin Gin Val 


Trp 


Lys 








515 








He 


Ser 


Asp Thr Ala 


Ser 


Leu 








530 








Asn 


Ala 


Gly Met Ser 


Leu 


Gly 


25 






545 








Pro 


Ser 


Glu Ala Val 


Gin 


Trp 








560 








Lys 


Leu 


Thr Arg His 


Arg 


Val 








575 






30 


Leu 


Arg 


Thr Ala Gin 


Thr 


Gin 








590 








Thr 


Leu 


Thr Ala Leu 


Glu 


Ala 








605 








Asp 


Phe 


Lys Thr He 


Leu 


Asp 


35 






620 




622 



<210> 13 
<21l> 37 
<212> DNA 
40 <213> Artificial Sequence 

<220> 

<223> probe 
45 <400> 13 



370 




375 


Glu Tyr Gly 


Cys Val 


Val Asn Leu 


385 




390 


Pro Val Glu 


Asp Glu 


Ala Leu Gly 


400 




405 


Pro Ala His 


Gly Leu 


Phe Pro Trp 


415 




420 


Arg Thr Leu 


Glu Val 


Gin Ser Asp 


430 




435 


Ser lie Arg 


Ala Ser 


Leu Thr Phe 


445 




450 


Arg Asn Met 


Arg Arg 


Lys Leu Phe 


460 




465 


His Ser Leu 


Phe Leu 


Asp Leu Gin 


475 




480 


Cys Thr Asn 


He Tyr 


Lys He Leu 


490 




495 


His Ala Cys 


Val Leu 


Gin Leu Pro 


505 




510 


Asn Pro Thr 


Phe Phe 


Leu Arg Val 


520 




525 


Cys Tyr Ser 


lie Leu 


Lys Ala Lys 


535 




540 


Ala Lys Gly 


Ala Ala 


Gly Pro Leu 


550 




555 


Leu Cys His 


Gin Ala 


Phe Leu Leu 


565 




570 


Thr Tyr Val 


Pro Leu 


Leu Gly Ser 


580 




585 


Leu Ser Arg 


Lys Leu 


Pro Gly Thr 


595 




600 


Ala Ala Asn 


Pro Ala 


Leu Pro Ser 


610 




615 
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